We study the effect of heavy neutral Higgs bosons on the tt production process at photon linear colliders. The interference patterns between the resonant Higgs production amplitudes and the continuum QED amplitudes are examined. The patterns tell us not only the CP nature of the Higgs bosons but also the phase of the γγ-Higgs vertex which gives new information about the Higgs couplings to new charged particles.
Introduction
Although the standard model is consistent with the current experimental data, new physics will be indispensable if we consider the hierarchy between the electroweak scale and the Planck scale, a failure of the gauge coupling unification etc. as serious problems. The new physics may contribute significantly to the Higgs production at photon colliders, especially through new charged particles, because neutral Higgs bosons are produced as s-channel resonances via loops of charged massive particles. Then, the effects appear in the γγ-Higgs vertex which generally has complex phase even without CP violation.
In this report, we study the interference patterns of the resonant and the continuum amplitudes for the γγ → tt process by using the circularly polarized colliding photons [1] . It will be shown that these interference effects allow us to observe the complex phase of the γγ-Higgs vertices, as has been shown in W W and ZZ production processes [2] .
2 Helicity amplitudes for the process γγ → tt When the γγ collision energy reaches around the mass of a spinless boson φ (φ = H or A where H and A are the CP-even and CP-odd Higgs bosons respectively.), the helicity amplitudes for the process γ λ1 γ λ2 → t σ t σ can be expressed as
where the first term M φ stands for the s-channel φ-exchange amplitudes and the latter term M t stands for the t-and u-channel top-quark-exchange amplitudes. The resonant helicity amplitudes are calculated by using the lowest-dimensional effective Lagrangian of the form
By considering the decay angular distribution of tt pairs, we can derive the convoluted four observables,
3)
where the functions S i λ1λ2 contain all the information about the γγ → tt helicity amplitudes:
Θ is the polar angle of the t momentum in the γγ CM frame, and the normalized luminosity distribution
In this report, the luminosity distribution is derived by assuming √ s ee = 500 GeV, x = 4.8, P l = −1.0 and P e = 0.9 [1] .
3 Effects of the γγφ phase on the observables
We study the arg(b φ γ ) dependence of the four observables defined in the previous section. We first reparameterize the J z = 0 amplitudes of eq. (2.1) as follows: GeV, µ = −500 GeV. Because the imaginary part of the φ → γγ amplitude is a sum of the contribution from the φ decay modes into charged particles whereas the real part receives contribution from all the charged particles, we expect that arg(b φ γ ) is a good probe of heavy charged particles. We show in Fig. 2 the four observables Σ 1 to Σ 4 for the A production in the left, and for the H production in the right-hand side. We find that the arg(b φ γ ) dependence of the four observables are significant enough that the phase of the γγφ vertex function may be measured experimentally by a careful study of all the observables.
